Abstract. Naturally occurring squamous cell carcinomas of lung of laboratory rodents are rare, and few cases have been reported and illustrated. A solid peripheral lung mass was observed grossly in a untreated 573-dayold male Sprague Dawley CD (Crl:CD@ [SD] BR) rat. Microscopically, the mass was composed of neoplastic squamous epithelial cells arranged in nests, cords, nodules, or solid sheets. Epithelial pearls were present. The mitotic index was high, and intercellular bridging (prickles) was noted. In some areas, neoplastic cells rimmed large cystic areas containing neutrophils, cell debris, and laminated keratin masses. Neoplastic cells had both expansive and invasive growth with entrapment of bronchioles and marked fibroplasia.
Naturally occurring squamous cell carcinoma of lung is rare in laboratory rodents, including rats, and few cases have been reported and ill~strated.~ We report a case in a male Sprague Dawley CD (Crl:CD@ [SD] BR) rat who served as a sentinel for health screen in a 2-year feeding bioassay. This rat was killed in extremis at 573 days of age.
At necropsy, a solid, light green to tan, nodular mass (2.0 x 1.8 x 1.1 cm) was found in the caudolateral portion of the left lung lobe. The mass caused slight elevation of the pleural surface and was firm. There were no other gross abnormalities in the lungs or associated lymph nodes and no evidence of neoplasia in other tissue. All other gross findings were related to chronic progressive nephropathy and obstructive urinary tract disease and included 1) bilaterally enlarged, pale kidneys with a coarse surface and mildly dilated pelvis; 2) dark red accessory sex organs, primarily the prostate and seminal vesicles; and 3) markedly dilated urinary bladder filled with red urine. There was also a firm, pipelike thoracic aorta, which was thought to be a result of mineralization. Following necropsy, selected tissues were fixed in 10% neutral buffered formalin and processed routinely for examination by light microscopy.
Microscopically, the lung mass was a circumscribed tissue composed of neoplastic squamous epithelial cells arranged in nests, chords, or solid nodules ( Fig. 1 ) and numerous irregularly shaped and sized cysts lined by well-differentiated squamous epithelial cells. Many cystic spaces were very large and filled with large amounts of necrotic debri, neutrophils, foamy macrophages or alveolar histiocytes, exfoliated squamous cells, and laminated keratin masses mimicking abscesses (Fig. 2 ). The neoplastic nests or chords were often surrounded by a prominent desmoplastic stroma. Many of the neoplastic nodules or nests often had central cystlike areas containing neutrophils, exfoliated squamous cells, and cellular debris (Fig. 3 ). Central areas with laminated keratin (keratin pearls) were also present. Some margins of the mass were well circumscribed and caused compression of the adjacent parenchyma. In other areas, the neoplasm was expansive and probably invasive, as indicated by entrapped bronchioles. Neoplastic squamous epithelial cells contained large, vesicular nuclei with one or more prominent nucleoli and abundant cytoplasm. Prominent intercellular bridges (prickle cells) were observed in some areas. Mitotic figures were common. The lung tissue other than the neoplasm was essentially normal. There was no microscopic evidence of metastasis of the pulmonary neoplasm. The kidney lesions observed grossly were confirmed microscopically.
Pulmonary squamous cell carcinoma is an uncommon neoplasm in rats, and most reports consist of summarized data from long-term bioassays. These neoplasms have been reported in a number of strains of rats, although diagnostic criteria or illustrations of neoplasms are seldom available, and some of these tumors may not be unquestionable squamous cell carcinoma^.^ The present case was the first spontaneous pulmonary squamous cell carcinoma seen in our laboratory, which has used approximately half a million CD rats in toxicity/bioassay studies in the last three decades. In rats, squamous cell carcinomas, like bronchiolalveolar tumors, tend to arise in peripheral regions.1,2 The tumors are usually solid and contain areas of necrosis and/or keratinization.' Dysplasia and increased mitotic figures are also pres-
The neoplasms are locally invasive, may induce a marked scirrhous response, and may metastasize.
Though naturally occurring squamous cell carcinomas are rare in the lungs of rats, proliferative squamous lesions, usually with extensive central keratinization, have been produced in the lungs of rats following chronic inhalation exposure to a number of fibrous and nonfibrous d u s k 2 These lesions appear to represent a rat-specific response to dusts, with females having a much greater susceptibility to lesion induction than males. The lesions appear to arise in areas of extensive dust-associated bronchiolarization and squamous metaplasia of alveoli, and they usually lack evidence of malignancy. The most appropriate diagnosis for such lesions is controversial; some authors consider them to be benign cystic keratinizing epitheliomas, while others consider the lesions to represent an exuberant adaptive response and have diagnosed them as proliferative keratin
The latter diagnosis appears to be supported by the lack of transplantability of the tumors in nude mice. These lesions may, however, develop criteria of malignancy as mentioned above and become transplantable, in which case they should be diagnosed as squamous cell carcinomas.
The formation of many large cysts seen in this tumor is of interest. Some of the cysts probably resulted from necrosis of tumor tissues, but some very large ones containing large masses of intact laminated keratin in pools of the necrotic debri and neutrophils did not appear to result simply from necrosis of tumor tissue. The exact cause of these very large cysts was not determined. The squamous cell carcinoma of the present report exhibited morphologic features similar to those of the few naturally occurring cases previously reported in r a k 4 Though not metastatic, the neoplasm was invasive and had definitive cytologic criteria of malignancy.
